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o iiHil«RtoR|#ii 

0. 8 s£ H/R =£ 1. 6 
*m?z-t X -9 C^tSO^fff Lv\ ±|BLfcH. R<Dm<7)Wr& (H=4 0^m. R = 
3 7 m) „ H/RcO'ffi{± 1 . 0 8 ft •? 

0. 8 ^ H/R £S 1.6 

[0 0 7 4] 

J^±(7)M^^o?f'|45:#f|5 5 ti> k z = 1 . 16 (N/m) , k r x = 7 . 29X1 
0" 1 0 (Nm/r a d) , k r y = 7. 90X10" 1 0 (Nm/r a d) <£>#tt£?fc 
Lfco R 2 • k z/k r x, R 2 • k z/k r y, k r x/k r y C0jlti±-€-tL 

-PtL2. 18, 2. 0 2, 1. 0 S bte&tztb^ 

1 ^ R 2 • k z / k r x ^ 5, 

1 ^ R 2 - kz/kry ^ 5, 

0.67 s£ k r x/k r y ^ 1.5 
©M^l^LXV^c £*ui (13) tmztm-tZ 3%£liT«^tt^4i^ 

[0 0 7 5] 

ft is, nTlfrS® 6 ti 1 3 COS $ Q ** 6 2 /£ mX*& V > m^MM 4 is J: TOtt^Jf i3 5 t± 
[0 0 7 6] 

::-e> m 2 &c£v>t 1 ^uf^T^^Jlv^-ciftBji Ltz 

0.5 2 • k z/k r ^ 2 

<d 2 ^tc * r -e & ^wj& k & mm m -c & & £ 1 t o -t mn * #n x. & „ 

[0 0 7 7] 

0flxtfH56WK4 a, 4 b co 2 & £fr£> t±»f»3gft0 Sr^trffiillWlU Sr 1 * 1 

riikrxicf L<> littUt^A, BiiOllltLliy"3 R/2 U» 0 £<7)£:£L 
2 • kz/kriil. 5 8 «3 , 
0.5 ^L 2 'kz/kr sS 2 

"to 
[0 0 7 8] 

L7t x *> *$m<Di&m k x tux* 5 immm. 6 o * 
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[0 0 7 9] 

* tL-rttiEiii^ t irsftsp t x v> s a c R5fe $ tt* % <d x* « 4 < > iekj 

@^tt4 tiraiS6 t^iitif is^t l-cu < , zh\z\±w&$}*&(D 

[0 0 8 0] 
[0 0 8 1] 

L is v> t 4 , »ti L * v\iEftjg|$±<7>£ £> v> t rTKj^co mis K# 3 3E 
fit fc S Mfe fc * ffl^ £ * T ^***3 * /> $ < 1" & 3®* * # * - t ** «T f I & £ o 
[0 0 8 2] 
(ll^fffi 2 ) 

[0 0 8 3] 

H15 (a) telWJV'f ? nr^fiX-^co^Ht^Jo ^HitO^S t H^O^S 1 
©£*ffl$Sj£«\ 3¥'&3t3#SI$ 1 5 5 7>^ (meander) «U 

«E1 8 0£T**©J&fcfrfa*$f DiS-rW !?3ILffi 1 5 n~ 1 5 s *fx.^T?*Jo 
[0 0 8 4] 

StlS 1 4 a ~ 1 4 c tt, 3#tt3e#£l$ 1 SOitWtritt^/^i:, @j£M4 
a ~ 4 c Cft<tlt»§ < &oTi3 I? > ^(DMtT^4^A~C & f <b 
<£ IJ MltL/^ R = 3 9 M m<7){Zm~&W)LX^& 0 
[0 0 8 5] 

W&^WU 1 5 <DW\±m 15at«Ci o-Cf©sFIMS:Rit4o 1 5al± 

> m 1 8 oarea&oj&fcfriRifc^f 200$? vmlu i 5 n, 150 ^o?7>^ 

A'^ikz, krx, k r y fc/hS < U fi*ffiKlfr^:*:# fcSEtfcfcftfciKS J: 3 Kir 

o 

[0 0 8 6] 

*¥9tUOfrbMWlMl 5 k iWIiHi 14 5. 5 ^ m N 4>«0^?>|11^ 1 5 h $ 
"t?co{iESIH2 t± 5 1 . 5//mu ifJfeSBO frh MMM 1 5 d <Dtt>>b£ -COffiSIH 3 * 5 7 ^ 
m^ig^-f^o 1 5 gOg^SbttWi * 1 3 jum, 3*14*1 5 aOiWa £3 M 

m, 1 5 d OipMWs £ 1 1 ^mt:KStSo 1 5<DS$(iO. 1 ~ 1 ji 

mO»*itL<, ££T?J40. 5 ^ mtn„ Wt&WU 1 5 <W3t£7;i^ A 
8EWtttt&tt 6 9 G P a , #7 V ^Jfctt 0 . 3 5t*4, 

[0 0 8 7] 

5$'l«l 5 aOPfT?EVM:*4BltL^2ooajfl-ra±<©ffiliHtt> HSfeSSl 5 h fclTtt 
411 5 k tO]tlIjiE^I^^L<. 4 6^m-e*4o Zfib<DK, ROtt©*^ (H=4 6 
//m, R=39/<m) , H/ROflil. 1 8 & 0 

0. 8 ££ H/R ^ 1.6 

•ffifE#2 005-3033570 



#11 2004-063518 



: 11/ 



[0 0 8 8] 

1 5 a <7)m<Di£mi 1 2 0 M mt & *) , »H (7) 2.61 fT?& 3 0 
[0 0 8 9] 

@i&«m 5 d~i 5 f i±, mm-tz-vf ?uT?^x-^-?<DmfemtmwtLx-mk 
$tLTv^ 0 5o^#^i5i 5 gtii, mmux^Ltz swffiK&^xvsmn 

mi 6 tsiLti/^o mmmwr* 3ffiffiKLtzote»sMmmi 6 tw^^i 5 to 

1 6 O 1 2«f § Qii 6 2// mt*4o 
[0 0 9 0 ] 

±ffiOM£#^WtSdd#SI$ 1 5 kz = 0. 3 4 (N/m) , krx = 2. 34X 
10" 1 0 (Nm/r ad), kry = 2. 5 7 X 1 0~ 1 0 (Nm/r a d) C9#t££ 
^Ltz 0 iOti, R 2 • k z/k r x, R 2 • kz/kry, krx/kr yCDftii^ 
tL-TtL2. 19, 2. 0 0, 1. lOtiife*, 

1 s£ R 2 'kz/krx ^ 5, 

1 R 2 - kz/kry ^ 5, 

0.67 <: krx/kry 22 1.5 

[0 0 9 1 ] 

X -9 KfllJftLfc-V'f ^nr^fai-^icov^t, 15a~15c£57 
[ 0 0 9 2 ] 

^t^^feSk r (x, yttSIJ^^L/cJ^^fi k r x, kry) ii *5 £ «t 1 / n t 4 
19, SSC^^t-S^^^k z tt£ 1 /n 3 t%2> 0 fot, W^OJfctfMirc* 
^kz/kriiisi-e-l/n 2 0#tt£^1- 0 "f n ©*Jn^o*fC kz/k r<7) 

0. 5 ^L 2 'kz/kr 2&&W2 
1 £S R 2 • k z/k r x ^ 5, 
1 ^ R 2 -kz/kry ^ 5 

[0 0 9 3 ] 

0.8 si H/R ^ 1.6 

O^SrSlJti- J: 3 KIIH^I^Ii^ X^r^tzt tt»iao«f ^jELt J: !) H@ 
M%m<V£:&*nfe1 l Z-f2> 0 icoi^ IlAKC^t^A^Mk r (x, y»J« 
^U«krx, kry) ± * 1 / n * £ giMtfcfc*H- 
kzk&i^l/nfcft^o t£oT, W#<aJfc<P'firc** kz/k r ti*3 £ n < 

*f «5 & USc& it 

0.5 ^L 2 'kz/kr ^ 2ab*V»li ' 
1 R 2 - kz/krx ^ 5, 

I i< R 2 - kz/kry ^ 5 

[0 0 9 4] 

5 7> J^EM*^*^^ iEgEfiCWt* ><*5£Sfc kz#l/n 3 T*^, 1 / n Kit 

« bras-fir*- a as* is 5 (b) ^ffiv^rmHji-^» 0 

[ 0 0 9 5 ] 

II 5 (b) Ji, iff 1 5 oJSSO?¥t»l 5 aOi£*BlT?*4o ±«JKIi¥WBI 
[ 0 0 9 6 ] 
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iff «9 & LIB 1 5 o fciJttaWteJB 1 5 a 4- ^ i: L, *Si h S 2 

^fiA X |:^fl>Iilf tW^tf A e (S1-S2) ^tLii^Axt^-g, 

o 

[0 0 9 7] 

s*^ /Scss*»&S4 (-ax) tw-tssieaeteogE-ffcjiA e (s 3 

[0 0 9 8] 

W&-\z §I$M£*lt/J>£ < ^ikz^l/n 3 i 
13 1 / n Oi&'&Molt Sit § & o 
[0 0 9 9] 

JBLLBfcWLfcJ: 3 fc, **I«f|}:J;tLH 3¥«dt#ffl& l 5 fa 3 

*S*fl?>gLfflJl 5 n~l 5 s^iitv^f:i6i:, 3¥t£3t*HB 1 5^)IIffiWS 
'<*56S:k z fc««&£Kfc*fr-$-aM*£|fck r fcojfc<7Xit£;*:§ < £ < . ©HO 
tt-fbSria* i t^-ei £ Q :W:i^t, #H^m« 1 4 a ~ 1 4 c <DmMti £vSMW.M 

[0 10 0] 

(iiwfi 3 ) 

[0101] 

16 (a) ttH*^>f *nr*^AJL-*(WWB-C4>*o ^I©fl^l«)fl2 
<0£&fflil&«\ Wtt3t#f|S 2 5 coggS 25h~25j*$Jf'9^L«|5 25n-25p 
«t «9 fc^^OfcaEHftttKIBgLfc^-efcao 
[0102] 

@SIS2 4 a~2 4 ctt, ^0 4'^Wig^*^^A~C^*^|50^^coj?EStR= 3 
8 . 5 ju mOfilC^Jo 
[0103] 

sTO3dt^2 5«i2 5 a*mKt^x^o5p-mmx%mmirz>o w&m2 5 a t± 

, mi 8 0JKT^O©fefr[Sj£-fJT Vi&lr&mm (-itliio) "9 £ L3B 2 5 n 4 iff 
[0 10 4] 

W0^f>lTW2 5kf"C£DlfHi f4 6^m. «t>*«50*»?)H5feSft 2 5 h £ T*© 
SEHtH 2 1117. 5 ^ m. 4»*SP0 3&»<b@5£8B2 5 d^^tJ-eoiUHs tlO^mt 
Si3Si-*o *tii3CW1$2 5 gO^SHWi ^9^m, P1»2 5 aCDiJigW2 4 3 yKmfctfi! 
5£1"&o 3¥tt£#*B2 5OJ¥£f±0. 1-1 ^m©|EWI L<> ££TI10. 5 ^ m 
ktSo 3MKfctHfc2 5^f*7^5-fA^t LfcJ££\ »S«i5:«6 9 GP a 

[0 10 5] 

5ft»2 5 aO^TSvmS^^|tL7^2o(DS|5^|W|±Og^|Hfi4 1. 5,zm-e£«K 
*iIWfitiiW2 5 k fc*f Dft»f«|S2 5 ntO»^ntiit-So d*Lf><?) 
H, R <ZHii (H=4 1. 5^m, R = 38. 5 ^ m) > H/ROfttl. 0 8 

0. 8 22 H/R ^ 1.6 
OH#*-J|JE.LTV>* 0 
[0106] 

3¥tt* 2 5a <7)m<D£-m± 74. 5 mt* D , BBSIHCO 1 . 8 f§-e£ & 0 
[0 10 7] 
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±ISO^cfit=lr#o5ftt5:»2 5 ii, kz = 0. 5 5 (N/m), krx = 3. 70X 
1 0" 1 0 (Nm/r ad),kry = 4. 08X10" 1 0 (Nm/r a d) <DWi^ 
T^Ltio icoti, R 2 • k z/k r x, R 2 • kz/kry, krx/kr yOjfifi^ 
n^?ti2. 2 0. 2. 0 0 , 1. lOS-tSfc*, 

1 ^ R 2 • k z/k r x s£ 5, 

1 2S R 2 - kz/kry ^ 5, 

0.67 ^ krx/kry ^ 1.5 

. [0 10 8] 

h~ 2 5 j *)MLU2 5 n ~ 2 5 pi <9 & H^Wi^KIES Lfc^fcH 6 

(b) ^Mv^rmggi-^ 0 

[0 10 9] 

n 6 ( b ) m&wu 2 5 Kfct) & m& * TF-rm^mmm-e %> 0 

[0 110] 

A z - H 3 2 / (2 p) 
[0111] 

A z «^-<7)g^^J:h^llLT/h$ <-f£-^ s ^§£o 2 5 <D @ feSfr 2 

5 h~2 5 j £i)f«Lg&2 5 n~ 2 5 p ± »9 & 4>^0 Ki£wf£Si;:iett1-£ £ t IT 

|g t & & o 

[0112] 

Ltz i ? ^mm<D%mK x *u*\ 2 5 confess 2 5 h ~ 2 5 j 

^Lf|5 2 5n~25pil9 & f*^0 KSVvf£glcfES Ltv>4 tzibK, Mx.« 

6 «M^"fS](7)l« ^ii^A z <$qix.^.^ t^-e^-So MA,, *ife^M2-e|^0j 

[0 113] 

^m^mm-r^o ^oi^^ii, <hhwiiie&4 2 (pm) &#x.> nmmme^^Momm- 

[0 1 14] 
[0 115] 

G a N^-f»I3 1 ^ffilt$tL/^lf-AJ±, 3 V ^-^V^X3 2 K J: «3 

^Lftv^^-^-l'Att-f a c MML/cP'd3fe^{il/4?«^3 4 ^ioTR^B 
[0 116] 
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1 ^M1"^>M^lRl*3«tt>Vf fctt 2W<7)I^lRli:^tSo £tui4 *K ^fe If- A 
[0 117] 

v^nr^fax-^ 3 5 C i c ttl^tft L^:* e - A li, Mmv^XZ 6 K4 
[0 118] 

T <i * ? 3 7 54, jjfjfetf) HIRS-CffiS $ ix/c»OfS#i)S fc , BBS* £ XUMir & it 

3 7 0|B»Jl^RJW-$*tfejfclf-Al±, ISv^f^nT^f^x-^ 3 5 1 / 4 

3 3 CiotK^^ *D/9A3 9, 0, SfttftttilM 1 J: o Tfi&S $ *l& 

^ - ^^S©tl-fe >t J: Ltiitl)^ ->t';^=AJVf7> (Shack-Har 
t m a n n) MOiSM-k >^ib & V*f4#H 2000-15597 9 -^MRfclBIRStLfc 

4 ? fc^OJ|^tfeffl:£&*fflv>T&&v>o ^-^;vS^)rAM-fe>^^ov^T{4Tfe(75 4 3 

[0 119] 

M. A. A. Neil, M. J. Booth, and T. Wilson, "New modal wave-front sensor: a the 
oretical analysis," J. Opt. Soc. Am. A / Vol. 17, No. 6, pp. 1098 - 1107 (2000) 
*n^*7A3 9iin (nlitl) loSXt^fti^- KM i (i = l~n) l:ov>t 

fctt, ^^^frLfc^M T^>#m^B i fc LT, +l»tt + BiMi, -l^fc3fe»w 
(4-B iMi©^7^JRlW4$^So 
[0 12 0] 

V>X4 0 i±> *n^?A 3 9 HJ:oTfi||^$tL^:nW03fetr-A*3telftttilS4 l±fc 
*jfctSo 1^X4 OOM^CffiKSr f fcf* t> ^n^7A3 9fc»ffl#4 lifi-rti 
-TttV>X4 0O^FW4 UffiJif OffcHKESStU U>X4 0 {4 7 - V ^S£tft V >X 

[0121] 

- KM i £*tJSLfcl£I&ffi:*JS i }4J|m^E- KM i O^c^^A i KMB-? & 4g-% £ % & o 
JRM*- KM i £*f*&jRfl?S i/A i }4^MT*«B i ^ - * 4 

[0 12 2] 

f^^3 7 (omum^it v ttmwn* - v\ s 2 i* tm * ? 3 7 <o 9 y 7 ;v#inj <d 

aJRH^- KiwBg*>Sffl*4S-f-e**o £^ S 5 (4-rV^^ 3 70XV tf? h434l>*fg 
[0123] 

7frJK3 1, 3'J^-^V^X3 2. MH*-A^7°'J ^33, l/4tl«3 4, v 
i7 nr^-^J-^-^ 3 5, MiV>X3 6 , if*l/>X7^fax-^ 3 8. 
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o 

[0124] 

MfPtl]ii&4 2tt, &MtS3t«B 4 3, l/>Xy7 b*HE*#l»4 4, ^WUMU 4 5, $c 
[0 12 5] 

«M«4 3l±. MS4 10fflMfSi ~S 3 £fflV-T, f^^3 7^)M 
J«fl; StlBJRSSSrflliE-tSfeiex^fiffiMSc^ (x, y) £#tB1-&o 

[0 12 6] 

xo£A:*JU -fUc^cf^WvlCjfflU 3 *<b A#L;fctfcfflHafcs* ( x > y) ( x 
-xo, y) K.W&*Zo Z<D<p (x-xo , y) MMJEtllfP^ 4 6 tf**^ * n T 
Ufa.*.-?* 5 Wt^i^lltlt^^o 
[0 12 7] 

^iiU4 5 t±> 3fctfttfia&4 l*G>A2jL;fcS4 > Ss tt*l/>X7^fa 
i-^3 8^7*-*^IWIPifFo, ^-^^XIMfTrtttt^o 

[0 12 8] 

M*fIEflJ«4 6 tt, 1* WiEgUffcB 4 4 (x-xo, y) 

ioVTYOnr^fii-^ 3 5 <7)#iTi&mS6 ^te^iU^Ii ZWMir 2>fztb<D 
mmm-wDZmtHr&o fM$Mg-^D{±4 2 X 3 6«o^fi:4r>i/l*#3oi*oabSBIse*S 
4 a~4 c O-e-tL-CtLH-^x.&^^IKKlWJEO^:^ $ ^^ff-^^4 0 fgt&mffii±> 
1T«I**6 0*tJESi-S#^C"t?3g:»JBJL±0#g:» (fix if 1 2 8l£l$g=7 bit) <Dm± 

^R^ftM**** iWttfc^DttJ: «JI*^$MPM6 (fUxJfl Obit) =Sr#fc^T 

[0 12 9] 

$ ^ ' / 5 # 1 / n ait^ ttfi\ tmniEmmm 4 6 «^ < #w^tt<D*t iE£tr a 

tz £> , fe£> TMfPM £ f»* i & o 

[0 13 0] 

JE^^Sff^JO^^I^l&ttS^^ffV^ BS1S4 a~4 c ^3&&$**ffi«fc*** 

2 =S R 2 • kz/krx 
2 ^ R 2 • kz/kry 

[0131] 

S&Kn 118*3 ±0*819 Srfflv^T, "vf * n T * f-A-x- * 3 5 <D?£Mm*f JK£|n]± 
$ * £ «6 H 4 <£> 4 1 (D IMWMW ^ v > T IftBJ! * ff ? o 
[0 13 2] 
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o 

[0133] 

[0134] 
[0 13 5] 

0 8 (a) K*JV»t\ tSMttte^ * nr^f^x-^ 3 5 OxJlRlWgiftS'e* «9 > 

* & * & > i <d®m mw<p* ^tim.&xx*¥mt Ktcw. ? - sb 
6 b <Dmm t? y r mm * p t 1- & t , bbrb p x j ( j \tmso * t n , mm-r 

4 2o©g«jSx x j + 1 K**-**ffcffiMafes*e>'(ft4& (xj) , 4> (xj+i) *m 

K 3 bCD^tehM £ ttfX*£2>o Z<D55:®$xtiffi.<f>* *m$.X 

[0136] 

mvffitiffiL&MJj&tLX, Km [x j , x j +1] IfK, ffcfflMBc^fcOiftg** 

$ < -e § £ » Jt*5&*# < 4 £ o 
[0 13 7] 

H8 (b) ^fflv^r, ^*v>iRif*-T?*ii J s*iRi±$*feffl[iB©«Tttaijaia^ffi 

Mt-So -i-ei±, KF^ [x js xj + l] fit:2MI^xj, a, xj, b£ 
fc&oMtj&xj, a, xj, b 9-g|$6 bco4>*ffl50 j i:iLt»©fit(:$) 

fl£5feU ytmmZJMm (xj, a, ^ (xj, a)) t (xj, b, (xj, b) ) 

[0 13 8] 

08 (c) JiEHS [xj, xj+l] Kistf^tefflMi^offi^S^ tmffiWkMZU 
f H/^LT, &&^fcL;fcl&*^^/P*#*llfci: !K jfcBKIS £*&fe5n 

&M<Dm* m8 (c) ^?>, fcmwkm*U'bK^&te&7tmmL/i>tt, is 

^ ^$S#C7Gl«## ^ / P ^«^T\ ft 0 . 29i — Jfco-H* tiifc^W, fi£ 
oT, KfBtL = 0. 2 9Ptt^l/:ffiMx j, a, xj, b 4 ^n7^fiX- 
* 3 5 <7)IEK/>f ^©lllfitt-t§^^ M^^ffiilll^^ (x j, a) , j& 
(xj, b) ti-ttff. ft/hg^^fflv^7t^t|wiM^?&®M^^*/Mb-f *t fcrt 1 

isa &o 

[0 13 9] 

9 MU v^nr^fax-^lM M OJSIRffill t fc O M# **Ft 2 

[0 14 0] 

HI9 (a) ti, v>f * nr^fax-^ 3 5 WHBI"?* 9 t t J **50> *A~C, SI 
^|R<Z)^P*{i«ora 1 ^UflSiB-Tfti, Sv^iift^ 5 9 -« 6 bra 
±Otr^f-*IE*P fc-f *o uitli, 5 9-SG6 b<?) li2G9ft£Q« (P/V~ 3) fc$t 
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[0141] 

HI9 (b) te5 9-«P6 bftfc^t&lSfflgSifc^ffl^S^ tiIIi*S/M;t^ 
[0142] 

H9 (b) <Dmm^±^7titvtzm^'& P / v * t ^ «»k«miim£M/m:: 

4iiOg*«»tt// ) 2 d x d y U£i§M 0 

[0143] 

/Ptt, tst^^^ffl^#^/PM£^*T\ #&o. 3 7fc-g©f^^iH s 

tfcoT. m^m^-e^L/c J: ^TcmHR/PWlEH* 0. 2 9 JELL 0. 

3 7JaTfc-t*LldrA^tfc3&«iRI*o 
[0144] 

0.29 < R/p < 0.37 
[0 14 5] 

**ifi5©5^J|-Ci±R= 3 7 ,« nu P=l 1 R/P Oftfi 0 . 3 

3 6 T?* 19 

0.2 9 ^ R/P ^ 0.3 7 

H&^0H%t"#lgS&£<®ffi{K&1E (x, y ) £A#LTa®ftlt:-r&/itfT-J: <. r&M 
ffilEMfPiG 4 6 otenH:t**"r^4 < -f£ a „ 

[3l*_hcofiJMirfg'tt] 
[0146] 

[0 14 7] 
[0 14 8] 

[0 1 1 1 iztelfZ-rj ?uT?J-^^-?<DfrM0tUW 

lm 2 ] ^S&Wfcfctt* ^nr^fax-^i ^tc^t^W; J: ^itiff^TO 
[03] ^gg^^lt^ v>f ^ oT^ax-^ 2^7C^^;i/tc J: &Sbf^0^9iSI 
[0 4] ^f&i^fd&^jl 1 twiJJtS v>f * ny ^^.^-^cospliia 
[0 5] *S&?8tf>£lfc03BJg2 fcistf&^-f ^nr^ja.jL-^o^j&f&HJH 

[0 6] *f^«»o^i3 ic^t**^ ^nr^fai-^^iiw 
[07] *&mK puTf^^^-fzm^tzm&tDwmmj&m 

[010] «ffl^i3^^V^ ^nT^fiX-^©« 
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[mil] 'fc%.m\z.&^&^4?uT?^^^-$^\%w§m 

[0 14 9] 

i &m 

4 a ~ 4 c , 1 4 a ~ 1 4 c , 2 4 a ~ 2 4 c mfeMU 
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